In recent decades, there has been considerable growth of the scientific literature. Although that growth has not been uniform across the different fields of science, a persistent trend can be seen in the various databases available. In PubMed for example, there was an annual growth rate of more than 5% between 1997 and 2006. (1) More recently, increases in the number of online journals and the publication of collections of abstracts presented at conferences, as well as expanded access to databases, might have further influenced such growth.
However, such growth is not free from bias-quite the opposite. A few years ago, an article published in The Economist, entitled "Unreliable research -Trouble at the Lab," (2) called attention to numerous problems associated with the state of scientific literature at that time, such as the low reproducibility of published studies and biases related to the exclusive publication of studies showing positive results, which were potentially influenced by funding sources. In addition, within the academic environment, there is increasing pressure to publish, which results in low-quality articles or the "salami slicing" phenomenon, which is characterized primarily by dividing individual research projects into multiple articles, not only reducing their relevance but also increasing redundancy. (3) One of the mechanisms to minimize or at least to discourage many of the current biases in the scientific literature is to encourage a more solid training of researchers in the fundamentals of scientific research. Information regarding the precepts, not only good practices in clinical research but also the associated technical aspects, should first be offered in undergraduate courses and should be maintained throughout the academic life of the researcher, as continuing education.
In terms of the technical aspects, the entire rationale for the design of a study should be understood, from the development of the main research question (4) to the critical analysis of the methodology used and its limitations, as well as the appropriate use and interpretation of the various statistical tests. Graduate programs tend to focus on those aspects, because their main purpose is to prepare professors and researchers by constructing discipline-specific training centers. However, this initiative seems insufficient, given the extent of the scientific environment and the limited scope of those disciplines.
Scientific journals also play a relevant, albeit less explored, role in this process, not only by creating mechanisms to identify and prevent biases associated with the scientific publishing process but also by disseminating the best practices to be followed. In those two aspects, there is a pressing need to improve the performance of scientific journals. First, they should be able to identify biases. In general, it is well established that the peer review process, despite its various positive qualities, is unable to identify such biases. The lack of alternative models that do not significantly delay the publishing process has perpetuated this limitation of one of the most common editorial processes. One enormous opportunity that has yet to be taken advantage of by scientific journals is the dissemination of methodological concepts. There are few scientific journals in the field of internal medicine that have sections dedicated to the discussion of the fundamentals of scientific research. The potential gains from the dissemination of this type of knowledge are quite significant, not only in terms of improving the training of researchers but also in terms of increasing the overall critical thinking capacity of readers in general, which can, over time, function as a mechanism to improve the quality of the available scientific research.
What the JBP has specifically been doing over the past four years is publishing a series of articles about continuing education in scientific methodology, (5) addressing extremely diverse topics, from how to structure a research project (4, (6) (7) (8) to the proper interpretation of different types of studies. (9) (10) (11) We are now investigating the impact that the publication of that series of articles has had on the JBP readership. However, in general terms, those articles have already been being used as a point of reference for researchers in the area.
The dissemination of methodological concepts addresses only one small aspect of the larger problem. Obviously, continuing education plays an important role, although other initiatives are needed in order to improve the scientific research scenario over the next few years. Funding agencies might have to take more direct action in that sense. The use of audits, making the reporting of formal aspects regarding methodology mandatory, and requiring analysis of the results in a more conclusive fashion are actions that can be implemented and added to the current project review format without significantly increasing the bureaucracy involved in the current submission and review processes.
Any interventions in the scientific publishing process should be agreed upon by consensus among the members of academia, funding agencies, scientific journals, and even readerships. Otherwise, the organic growth in the scientific literature will not be accompanied by a similar growth in quality.
